Lipidation of the autotransporter NalP of Neisseria meningitidis is required for its function in the release of cell-surface-exposed proteins.
Autotransporters of Gram-negative bacteria consist of an N-terminal signal sequence, a C-terminal translocator domain and the secreted passenger domain in between. The autotransporter NalP of Neisseria meningitidis includes a protease domain that facilitates the release of several immunogenic proteins from the cell surface into the extracellular milieu. Rather exceptionally among autotransporters, NalP is a lipoprotein. We investigated the role of lipidation in the biogenesis and function of the protein. To this end, the N-terminal cysteine, which is lipidated in the wild-type protein, was substituted by alanine. Like the wild-type protein, the mutant protein was secreted into the medium, demonstrating that lipidation is not required for biogenesis of the protein. However, the non-lipidated NalP variant had a drastically reduced capacity to cleave its substrate proteins from the cell surface, suggesting that the lipid moiety is important for function. Kinetic experiments demonstrated that the autocatalytic processing of the non-lipidated protein at the cell surface was much faster than that of the wild-type protein. Thus, the lipid moiety delays the release of NalP from the cell surface, thereby allowing it to release other surface-exposed proteins into the milieu.